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Abstract
Objectives:  To evaluate our experiences with ureteroscopic treatment of ureteral calculi in pregnancy.
Patients and  methods:  Between April 2006 and October 2013, 41 pregnant women with persistent renal
colics and/or hematuria refractory to conservative measures were treated with ureteroscopy. The patients’
mean age was 23 (range 19–37) years. Most of the patients (56.1%) presented in the 2nd trimester.
Loin pain and colic were the most common presenting symptoms (90.2%). Twenty-seven patients (65.9%)
had an obstruction on the right side. All patients underwent ureteroscopy under epidural anesthesia.
Results:  Ureteroscopy revealed the presence of ureteric stones in 36 of the 41 cases. The stone size ranged
from 5 to 16 (mean 8.9) mm. Distal ureteric stones were found in 29 patients. The pneumatic lithoclast was
used for stone fragmentation in 22 of them (75.9%), while the stone was directly extracted in 4 patients.
In 3 patients the stone migrated proximally and was not accessible any more. Proximal ureteric stones were
detected in 7 of the remaining 12 cases. When attempting to manipulate these stones, they migrated more
proximally and became unreachable. In the last 5 patients the entire ureter was free of stones; they only had
edema at the ureteric orifice. A long lasting JJ stent was left until the end of the pregnancy in all cases with
migrated inaccessible stones. In all patients successfully treated, a JJ stent with dangle extraction strings
was left for two weeks. Minor urologic complications were encountered in the form of mild dysuria in
12 cases (29.2%) and mild hematuria in 5 cases (12.2%). All patients completed their pregnancy until full
term without any serious obstetric complications requiring intervention.
Conclusion:  Ureteroscopy is a safe and effective therapeutic option for the treatment of obstructing ureteral-free and complication rates comparable to the non-pregnant population.
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Table  1  Patient’s demographic characters.
Characterisric Value
NO 41
Age (YRS) 19–37
Gestational age
1st trimester 4 (9.8%)
2nd trimester 23 (56.1%)
3rd trimester 14 (34.1%)
Presentation
Renal colic 37 (90.2%)
hematuria 23 (56.1%)
Stone side
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Introduction
Urolithiasis is the most common cause (after urinary tract infection)
of urinary tract-related abdominal pain in pregnant women with a
reported prevalence of 1/200–1/2000 women [1–3]. It is assumed
that physiological alterations associated with pregnancy, such as
urine stasis and hypercalciuria [4] which may be attributed to an
increased glomerular filtration rate and increased urinary citrate,
magnesium and glycoprotein levels, have an inhibitory and pro-
tective effect against stone formation [5]. Nevertheless, there is
no difference in the incidence of urolithasis between pregnant and
non-pregnant women.
Ureteral stones are more common than renal pelvic or calyceal
stones. Both sides are equally affected and most of the stones are
composed of calcium phosphate or calcium oxalate [6]. The major-
ity of pregnant patients with urolithiasis present in the second or
third trimester [7,8].
Symptomatic urolithiasis during pregnancy has been reported to be
the most common cause of abdominal pain and hospital admission
for non-obstetric reasons [9].
Treatment of symptomatic ureteral calculi during pregnancy is
mainly conservative in the form of hydration, analgesics, antispas-
modics, and antibiotics in cases with associated infection [2]. Failed
conservative treatment necessitates definitive stone management,
either by insertion of a double-J stent or a nephrostomy tube, or by
ureteroscopic manipulation of the stone [10–15]. We herein report
on our experiences with ureteroscopic treatment of ureteral calculi
in pregnant patients.
Patients  and  methods
This prospective study conducted at the Urology Department, Minia
University, Egypt, between April 2006 and October 2013 included
78 pregnant patients presenting with renal colics with or without
hematuria and/or lower urinary tract symptoms (LUTS).
At first, conservative management in the form of hydration, anal-
gesics, antispasmodics and, if needed, antibiotics was attempted for
a duration of two weeks. Thirty-seven out of 78 patients (47.5%)
responded well to conservative treatment and were thus excluded
from the study. The remaining 41 patients who showed no improve-
ment after conservative therapy were subjected to ureteroscopic
manipulation.
The patients’ mean age was 23 (range 19–37) years. The demo-
graphic characteristics of the patients are summarized in Table 1.
The symptoms were renal colics in 37 (90.2%) and hematuria in 23
(56.1%) patients.
Laboratory work-up included urine analysis and urine culture, when
needed, blood urea, serum creatinine and a complete blood picture
in all patients. On admission, the patients were subjected to sono-
graphic examination for the diagnosis of urinary tract obstruction.
Further examinations included resistive index (RI) measurements
and Doppler ultrasound to differentiate between definitive ureteral
obstruction due to calculi and physiologic hydronephrosis. Right-
side obstruction was found in 27 (65.9%) and left-side obstruction in
14 patients (34.1%). Neither KUB nor computed tomography (CT)
was used to avoid hazards of radiation exposure to the fetus.
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sRT. Ureter 27(65.9%)
LT. Ureter 14 (34.1%)
ll patients were subjected to a complete obstetric examination pre-
nd postoperatively. The study was approved by the hospital ethics
ommittee, and the patients were informed about the nature of the
rocedure. All patients gave a written consent to the intervention.
hey received 2nd generation cephalosporin preoperatively. Epidu-
al anesthesia was used in all cases to avoid risks of general
nesthesia.
reteroscopy (7.5–8 F) was performed without dilatation using
nly semirigid ureteroscopes (Karl Storz, Tuttlingen, Germany).
bstetric monitoring was carried out during the whole procedure.
ystoscopy was done to identify the ureteric orifice. The guidewire
as advanced through the ureteroscope into the ureteric orifice. The
reteroscope followed the wire up to the site of the stone, then the
ire was advanced under vision, past the stone to the kidney. The
reteroscope was then removed and reintroduced beside the wire
ntil it reached the stone. The pneumatic lithoclast was used for
tone disintegration, while a basket or grasper was used for stone
xtraction. After ureteroscopic manipulation, a ureteral stent was
eft in situ, and its proximal coil was checked by immediate renal
ltrasound.
esults
reteric stones were found in 36 of the 41 patients. The stone size
anged from 5 to 16 mm (mean 8.9 mm). Distal ureteric stones were
ound in 29 cases. Pneumatic lithotripsy was used for stone disinte-
ration in 22 cases (75.9%), while the stones were extracted without
ragmentation, either by grasper or basket, in 4 cases (13.8%). In 3
ases (10.3%) the stone migrated proximally and became inacces-
ible.
roximal ureteric stones were detected in the 7 of the remaining 12
ases. When attempting to manipulate these stones, they migrated
ore proximally and became inaccessible. In the last 5 patients the
ntire ureter was free of stones; they only had edema at the ureteric
rifice.
s at the time of the study we did not have flexible ureteroscopes
r a laser lithotriptor, a long lasting JJ stent (PercuflexTM, Boston
cientific Corp., USA) was left until the end of pregnancy in all
ases with inaccessible proximally migrated stones (10 cases). After
uccessful ureteroscopic stone extraction and/or disintegration, a JJ
tent was left for two weeks in all patients. The stent was then
108 
Table  2  Procedure details and outcome.
Variable Number
Anesthesia
Epidural 41 (100%)
Stone size 5–16 mm (mean 8.9 mm)
Stone manipulation
Lithotripsy 22 (75.9%)
Direct extraction 4 (13.8%)
Stent
Double J 41 (100%)
Success rate 89.7% (26 out of 29 pts)
Complications
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mDysuria 12 (29.2%)
Hematuria 5 (12.2%)
emoved in the outpatient clinic by pulling its dangle extraction
tring.
ll patients had a smooth postoperative course apart from mainly
tent-related mild dysuria and urgency in 12 (29.2%) and hematuria
n 5 patients (12.2%). The details and the outcome of the procedure
re shown in Table 2.
ll patients completed their pregnancy until full term without any
erious obstetric complications requiring intervention.
iscussion
rolithiasis is more common in multiparous women, especially dur-
ng the mid and late pregnancy, with no difference in incidence
ompared to the non-pregnant population [16]. The majority of our
ases presented in the second and third trimesters (56.1 and 34.1%,
espectively). This is consistent with the results of Song et al. [17]
nd Rana et al. [14] who observed that most of their cases presented
n mid and late pregnancy.
reatment of symptomatic ureteral stones is controversial [11], but
t is widely accepted that conservative measures should be tried
rst. The reported incidence of spontaneous passage of the stone
ollowing conservative measures ranges from 22.8 to 66.6% [11,18].
n our study, successful conservative treatment was observed in 37
ut of 78 patients (47.5%).
ailed conservative measures mandate definitive treatment of
reteral stones aiming to prevent renal function deterioration,
rosepsis secondary to obstruction and obstetric complications, as
ell as to minimize maternal discomfort [13].
efinitive treatment of symptomatic ureteral calculi traditionally
onsists of either placement of a percutaneous nephrostomy tube or
reteral stent insertion. Disadvantages of these methods include the
act that they are more or less temporary measures with an increased
isk of infection or incrustation requiring regular exchange [19] and
he reported risk of stent migration, especially when inserted during
arly pregnancy [20]. Considering these disadvantages on one hand
nd the recent technological advancement in ureteroscopic design
small and flexible), the constant development of stone fragmen-
ation devices and increased experience and skills in ureteroscopic
echniques on the other, ureteroscopy has gained significant impor-
ance as a definitive treatment of symptomatic calculi, also during
regnancy [14]. While ureteroscopy during pregnancy, especially
C
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n late pregnancy, used to be considered difficult because of the
natomic distortion, various studies have proven that it is a technique
hich can be safely and effectively carried out throughout the whole
uration of pregnancy [12,21–24]. Stone fragmentation and subse-
uent stone extraction can be done with lithotriptor devices, graspers
r dormia baskets [25,26]. However, when using a lithotripter, the
evice should have the ability to deliver its energy to a very local-
zed area, causing no or only minimal collateral damage, and it must
nable the surgeon to approach the stone using a semirigid or flexible
reteroscope [14].
n our study, pneumatic lithotripsy was used for stone fragmentation
n 22 of 29 cases (75.9%), while direct retrieval of the stones was
ossible in 4 patients, without any major complications. This result is
n accordance with Ishii et al. [27] who used pneumatic lithotripsy in
ost of their cases (62%) and accomplished stone retrieval either by
asket or forceps (26%). The stone-free rate in our study was 89.7%
26/29 patients) which is similar to the stone-free rates reported by
ozkurt et al. (92.6%) [13] and by Johnson et al. (88%) [28]. On
he other hand, Travassos et al. [29] reported a 100% stone-free rate
hich may be explained by the small number of patients included
n his study (9 patients).
omplications of ureteroscopy during pregnancy are uncommon
nd consist of either urologic or obstetric complications. In our
tudy, we encountered only minor urologic complications which
ere mainly stent-related and were comparable to those in the non-
regnant population. The complications seen in our study, like those
eported by Semins et al. [12], could be classified as complications
rade 1 according to the Clavien classification [30]. In contrast,
n a recently published study, Ishii et al. [26] reported a relatively
igher incidence of complications (16.9%) which they attributed to
n increased use of pneumatic lithotripsy. Obstetric complications
uring ureteroscopy are rare [11]. In a meta-analysis of 14 stud-
es including 108 patients, the authors reported only one case of
remature uterine contractions [12]. Similarly, Hoscan et al. [11] in
heir study of 34 cases reported one case of pre-term uterine contrac-
ions (2.9%). In the current study we did not encounter any obstetric
omplications.
onclusion
iagnosis and management of ureteral calculi in pregnant females
s a challenge. Conservative measures should be tried first,
ut failed conservative measures necessitate definitive treatment.
reteroscopy and intracorporeal lithotripsy are safe and reasonable
ptions with success and complications rates comparable with the
on-pregnant population.
onsent
onsent from the patient/parents. A written consent was obtained
rom the patient in their files.
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ittee of faculty of Medicine Minia University.onflict  of  interests
o conflict of interests.
nt wo
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[Ureteroscopy for treatment of obstructing ureteral calculi in pregna
Source  of  funding
None.
Authors’  contributions
Tarek Khalaf Fathelbab: Writing the manuscript, data collection,
publication.
Amr Mohamed Abdel Hamid: Idea of the study, revision of
manuscript.
Ehab Mohamed Galal: Writing the manuscript.
References
[1] Gorton E, Whitfield HN. Renal calculi in pregnancy. Br J Urol
1997;80(Suppl. 1):4–9.
[2] Srirangam SJ, Hickerton B, Van Cleynenbreugel B. Management of
urinary calculi in pregnancy: a review. J Endourol 2008;22(5):867–75.
[3] Wayment R, Schwartz BF. Pregnancy and urolithiasis. Emedicine 2009.
http://emedicine.medscape.com/article/455830-overview.
[4] Coe FL, Parks JH, Lindheimer MD. Nephrolithiasis during pregnancy.
N Engl J Med 1978;298:324–6.
[5] Maikranz P, Lindheimer M, Coe FL. Nephrolithiasis in pregnancy.
Bailliere’s Clin Obstet Gynaecol 1994;8(2):375–86.
[6] Ross AE, Handa S, Lingeman JE, Matlaga BR. Kidney stones dur-
ing pregnancy: an investigation into stone composition. Urol Res
2008;36:99–102.
[7] Stothers L, Lee LM. Renal colic in pregnancy. J Urol 1992;148(5):
1383–7.
[8] Pais Jr VM, Payton AL, LaGrange CA. Urolithiasis in pregnancy. Urol
Clin N Am 2007;34(1):43–52.
[9] Laing KA, Lam TB, McClinton S, Cohen NP, Traxer O, Somani BK.
Outcomes of ureteroscopy for stone disease in pregnancy: results from
a systematic review of the literature. Urol Int 2012;89(4):380–438.
10] Deters LA, Belanger G, Shah O, Pais VM. Ultrasound guided
ureteroscopy in pregnancy. Clin Nephrol 2013;79(2):118–23.
11] Hoscan MB, Ekinci M, Tunc¸kıran A, Oksay T, Özorak A, Özkardes¸ H.
Management of symptomatic ureteral calculi complicating pregnancy.
Urology 2012;80(5):1011–4.
12] Semins MJ, Trock BJ, Matlaga BR. The safety of ureteroscopy
during pregnancy: a systematic review and meta-analysis. J Urol
2009;181(1):139–43.
[men: Single center experience 109
13] Bozkurt Y, Penbegul N, Soylemez H, Atar M, Sancaktutar AA, Yıldırım
K, et al. The efficacy and safety of ureteroscopy for ureteral calculi in
pregnancy: our experience in 32 patients. Urol Res 2012;40(5):531–5.
14] Rana AM, Aquil S, Khawaja AM. Semirigid ureteroscopy and pneu-
matic lithotripsy as definitive management of obstructive ureteral
calculi during pregnancy. Urology 2009;73:964–7.
15] Shokeir AA, Mutabagani H. Rigid ureteroscopy in pregnant women.
Br J Urol 1998;81(5):678–81.
16] Maikranz P, Coe FL, Parks J. Nephrolithiasis in pregnancy. Am J Kidney
Dis 1987;9:354–8.
17] Song Y, Fei X, Song Y. Diagnosis and operative intervention for
problematic ureteral calculi during pregnancy. Int J Gynecol Obstet
2013;121:115–8.
18] Isen K, Hatipoglu NK, Dedeoglu S, Atilgan I, Cac¸a FN, Hatipoglu
N. Experience with the diagnosis and management of symptomatic
ureteric stones during pregnancy. Urology 2012;79(3):508–12.
19] Tóth C, Tóth G, Varga A, Flaskó T, Salah MA. Percutaneous-
nephrolithotomy in early pregnancy. Int Urol Nephrol 2005;37(1):1–3.
20] Kavoussi LR, Jackman SV, Bishoff JT. Re: Renal colic during preg-
nancy: a case for conservative treatment. J Urol 1998;160:837–8.
21] Ulvik NM, Bakke A, Hoisaeter PA. Ureteroscopy in pregnancy. J Urol
1995;154(5)(7):1660–3.
22] Scarpa RM, De Lisa A, Usai E. Diagnosis and treatment of ureteral cal-
culi during pregnancy with rigid ureteroscopes. J Urol 1996;155:875–7.
23] Watterson JD, Girvan AR, Beiko DT, Nott L, Wollin TA, Razvi H,
et al. Ureteroscopy and holmium:YAG laser lithotripsy: an emerg-
ing defnitive management strategy for symptomatic ureteral calculi in
pregnancy. Urology 2002;60:383–7.
24] Tawfiek ER. Ureteroscopy during pregnancy using follow-the-wire
technique. Urotoday Int J 2009;2(6).
25] Lifshitz DA, Lingeman JE. Ureteroscopy as a first-line intervention for
ureteral calculi in pregnancy. J Endourol 2002;16(1):19–22.
26] Akpinar H, Tufek I, Alici B, Kural AR. Ureteroscopy and holmium
laser lithotripsy in pregnancy: stents must be used postoperatively. J
Endourol 2006;20:107–10.
27] Ishii H, Aboumarzouk OM, Somani K. Current status of ureteroscopy
for stone disease in pregnancy. Urolithiasis 2014;42:1–7.
28] Johnson EB, Krambeck AE, White WM, Hyams E, Beddies J, Marien
T, et al. Obstetric complications of ureteroscopy during pregnancy. J
Urol 2012;188(1):151–4.
29] Travassos M, Amselem I, Filho NS, Miguel M, Sakai A, Consolmagno
H, et al. Ureteroscopy in pregnant women for ureteral stone. J Endourol
2009;23(3):405–7.
30] Dindo D, Demartines N, Clavien PA. Classification of surgical com-
plications: a new proposal with evaluation in a cohort of 6336 patients
and results of a survey. Ann Surg 2004;240:205–13.
